A phase-I trial using a universal GM-CSF-producing and CD40L-expressing bystander cell line (GM.CD40L) in the formulation of autologous tumor cell-based vaccines for cancer patients with stage IV disease.
Significant antitumor T-cell responses are generated in vitro when human lymphocytes are stimulated with autologous tumor cells in the presence of bystander cells transfected with CD40L and GM-CSF. Our goal was to test this bystander-based vaccine strategy in vivo in cancer patients with stage IV disease. Patients received three intradermal vaccine injections (irradiated autologous tumor cells plus GM.CD40L bystander cells) at 28-day intervals. Patients with no disease progression received three additional vaccines at 4, 12, and 24 months. Patients were monitored for toxicity, tumor response, and tumor-specific immune responses. Twenty-one patients received at least three vaccine injections, with no toxicity attributable to the vaccine. Immunohistochemistry of vaccine injection site biopsies with CD1a and CD86 antibodies confirmed recruitment and activation of dendritic cells. There was no tumor regression after vaccination, but many patients had stable disease, including six of ten melanoma patients. Four patients developed tumor-specific T-cell responses on ELISPOT testing. One patient, who had stable disease for 24 months, demonstrated an increase in MART-1-specific T-cells by tetramer analysis after re-immunization; biopsy of the tumor that progressed 2 years after the onset of vaccination revealed a massive peritumoral and intratumoral T-cell infiltrate. Vaccination of cancer patients with autologous tumor cells and GM.CD40L bystander cells (engineered to express GM-CSF and CD40L) is safe, can recruit and activate dendritic cells, and can elicit tumor-specific T-cell responses. Phase-II trials are underway to evaluate the impact of bystander-based vaccines on melanoma and mantle cell lymphoma.